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PROBLEM TO BE SOLVED: To provide an active matrix type-display device enabling , • 

size reduction of the set and cost reduction, and to provide a portable terminal, using 
the same as a display part.. : 
SOLUTION: In the active matrix type display device provided with a display area part 
12 where pixels are arranged in a matrix form,. H-drivers 13U, 13D, a V-driyer 14, a 
reference voltage generating circuit 15, a counter electrode voltage generating circuit 
16, a power supply voltage conversion circuit 17, and a timing generating circuit 8 are 
constructed on, the same glass substrate 1 1 as the display area part 12 using the 
same process. 
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* NOTICES * 

JPO and NGIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The display area section which comes to arrange the pixel which has an electro-optics 
component in the shape of a matrix, The vertical-drive circuit which chooses each pixel of said display 
area section per line, and the reference voltage generating circuit which generates two or more 
reference voltages, It has the reference voltage selection mold DA translation circuit which chooses the 
reference voltage corresponding to digital image data from said two or more reference voltages. The 
level drive circuit supplied to each pixel of the line chosen by said vertical-drive circuit by making into a 
picture signal reference voltage chosen in this DA translation circuit, The timing generating circuit which 
generates various kinds of timing signals and is given to each circuit section, It has the supply voltage 
conversion circuit which changes single direct current voltage into two or more kinds of direct current 
voltage from which an electrical-potential-difference value differs, and is given to each circuit section. 
The active-matrix mold display characterized by said vertical-drive circuit, said reference voltage 
generating circuit, said level drive circuit, said timing generating circuit, and said supply voltage 
conversion circuit using the same process, and coming to create them on the same substrate with said 
display area section. 

[Claim 2] The active-matrix mold display according to claim 1 characterized by having further the image 
memory circuit which stores image data,' and for this image memory using the same process and 
creating it on the same substrate with said display area section. 

[Claim 3] The active-matrix mold display according to claim 1 characterized by having further the 
interface circuitry which outputs and inputs data, and for this interface circuitry using the same process 
and creating it on the same substrate with said display area section. 

[Claim 4] The active-matrix mold display according to claim 1 characterized by having further the 
photosensor circuit which detects external luminous intensity, and for this photosensor circuit using the 
same process and creating it on the same substrate with said display area section. 
[Claim 5] The active-matrix mold display according to claim 1 characterized by said electro-optics 
component being a liquid crystal cell. 

[Claim 6] The active-matrix mold display according to claim 5 characterized by having further the 
counterelectrode electrical-potential-difference generating circuit which generates the electrical 
potential difference impressed to the counterelectrode of said liquid crystal cell, and for this 
counterelectrode electrical-potential-difference generating circuit using the same process, and creating 

it on the same substrate with said display area section. 

[Claim 7] The active-matrix mold display according to claim 1 characterized by said electro-optics 
component being an electroluminescent element. 

[Claim 8] The display area section which comes as a display to arrange the pixel which has an electro- 
optics component in the shape of a matrix, The vertical-drive circuit which chooses each pixei of said 
display area section per line, and the reference voltage generating circuit which generates two or more 
reference voltages, It has the reference voltage selection mold DA translation circuit which chooses the 
reference voltage corresponding to digital image data from said two or more reference voltages. The 
level drive circuit supplied to each pixel of the line chosen by said vertical-drive circuit by making into a 
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picture signal reference voltage chosen in this DA translation circuit, The timing generating circuit which 
generates various kinds of timing signals and is given to each circuit section, It has the supply voltage 
conversion circuit which changes* single direct current voltage into two or more kinds of direct current 
voltage from which an electrical-potential-difference value differs, and is given to each circuit section. 
Said vertical-drive circuit, said reference voltage generating circuit, said level drive circuit, said timing 
generating circuit, and said supply voltage conversion circuit The personal digital assistant characterized 
by using the active-matrix mold display which uses the same process and it comes to create on the 
same substrate with said display area section. 

[Claim 9] Said active-matrix mold indicating equipment is a personal digital assistant according to claim 
8 characterized by having further the image memory circuit which stores image data, and for this image 
memory using the same process and creating it on the same substrate with said display area section. 
[Claim 10] Said active-matrix mold indicating equipment is a personal digital assistant according to claim 
8 characterized by having further the interface circuitry which outputs and inputs data, and for this 
interface circuitry using the same process and creating it on the same substrate with said display area 
section. 

[Claim 11] Said active-matrix mold display is a personal digital assistant according to claim 8 
characterized by having further the photosensor circuit which detects external luminous intensity, and 
for this photosensor circuit using the same process and creating it on the same substrate with said 
display area section. 

[Claim 12] Said active-matrix mold display is a personal digital assistant according to claim 8 
characterized by being the liquid crystal display which used the liquid crystal cell as said electro-optics 
component. 

[Claim 13] Said active-matrix mold display is a personal digital assistant according to claim 12 
characterized by having further the counterelectrode electrical-potential-difference generating circuit 
which generates the electrical potential difference impressed to the counterelectrode of said liquid 
crystal cell, and for this counterelectrode electrical-potential-difference generating circuit using the 
same process, and creating it on the same substrate with said display area section. 
[Claim 14] Said active-matrix mold display is a personal digital assistant according to claim 8 
characterized by being the electroluminescence display which used the electroluminescent element as 
said electro-optics component. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the personal digital assistant which used a active- 
matrix mold display and this as a display. 
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[0002] 

[Description of the Prior Art] In recent years, the spread of personal digital assistants, such as a 
portable telephone and PDA (Personal Digital Assistants), is remarkable. As one of the factors of rapid 
spread of these personal digital assistants, the liquid crystal display carried as the output display is 
mentioned. The reason has the property of not requiring power for a liquid crystal display driving 
theoretically/and is because it is the display device of a low power. 

[0003] The vertical-drive circuit which chooses each pixel per line, and the level drive circuit which 
writes information in each pixel of the line chosen by this vertical-drive circuit are established in the 
active-matrix mold display of a configuration of that pixels, such as this liquid crystal display, are 
arranged in the shape of a matrix, and drive each of these pixels. And it is in the inclination which forms 
these drive circuit in one on the same substrate as the display area section. 

[0004] Moreover, in a active-matrix mold display, the timing generating circuit which generates various 
kinds of timing signals for the timing control of these drive circuit besides a vertical-drive circuit or a 
level drive circuit, the supply voltage conversion circuit which changes a single DC-powei^supply 
electrical potential difference into two or more kinds of direct current voltage from which an electrical- 
potential-difference value differs from using the direct current voltage of a different electrical- 
potential-difference value for every circuit section as supply voltage in many cases, and is given to each 
circuit section are used. These circuits were conventionally formed on the printed circuit board with 
another chip top or discrete part of single-crystal-silicon IC apart from the substrate containing the 
display area section. 
[0005] ' 

[Problem(s) to be Solved by the Invention] in order to have to create in a respectively separate process 
while the components mark which constitute a set from having form the timing generating circuit, the 
supply voltage conversion circuit, etc. on the printed circuit board another chip top or discrete part by 
single crystal silicon IC apart from the substrate containing the display area section in the active matrix 
mold display increase as mention above, there be a problem of become the hindrance of the 
miniaturization of a set and low cost-izing. 

[0006] This invention is made in view of the above-mentioned technical problem, and the place made 
into the purpose is to offer the personal digital assistant using the active-matrix mold display and this 
which enabled miniaturization of a set, and low cost-ization as a display. 
[0007] 

[Means for Solving the Problem] The display area section which comes to arrange the pixel which has 
an electro-optics component in the shape of a matrix in this invention in order to attain the above- 
mentioned purpose, The vertical-drive circuit which chooses each pixel of this display area section per 
line, and the reference voltage generating circuit which generates two or more reference voltages, It has 
the reference voltage selection mold DA translation circuit which chooses the reference voltage 
corresponding to digital image data from the reference voltages of these plurality. The level drive circuit 
supplied to each pixel of the line chosen by the vertical-drive circuit by making into a picture signal 
reference voltage chosen in this DA translation circuit, The timing generating circuit which generates 
various kinds of timing signals and is given to each circuit section, In the active-matrix mold display 
possessing the supply voltage conversion circuit which changes single -direct current voltage -into two or 
more kinds of direct current voltage from which an electrical-potential-difference value differs, and is 
given to each circuit section The configuration which used a vertical-drive circuit, the reference voltage 
generating circuit, the level drive circuit, the timing generating circuit, and the supply voltage conversion 
circuit on the same substrate with the display area section, and created the same process is taken. And 
this active-matrix mold display is used as a display of a personal digital assistant. 
[0008] In the active-matrix mold display of the above-mentioned configuration, or the personal digital 
assistant using this, the components mark which constitute a set from using the same process and 
creating all circumference circuits required for a display drive in the display area section on the same 
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substrate with the display. area section can be stopped few. Therefore, thin-shape-izing and 

miniaturization are attained at low-cost-izing of a set, and a pan. 

[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to a drawing. Drawing 1 is the outline block diagram showing the example of a 
configuration of the active-matrix mold display concerning 1 operation gestalt of this invention. Here, 
the case where it applies to the active matrix liquid crystal display which used the liquid crystal cell as 
an electro-optics component of each pixel for example, shall be taken and explained to an example. 
[0010] In drawing 1 , the display area section 12 which comes to arrange many pixels containing a liquid 
crystal cell in the shape of a matrix is formed on the transparence insulating substrate 1 1, for example, 
a glass substrate. A glass substrate 1 1 is constituted by the 1st substrate with which arrangement 
formation of the pixel circuit of a large number containing an active element (for example, transistor) is 
carried out at the shape of a matrix (letter of a matrix), and the 2nd substrate which counters with this 
1st substrate and a predetermined gap, and is arranged. And liquid crystal is enclosed between these 
[ 1 st ] and the 2nd substrate. 

[0011] An example of the concrete configuration of the display area section 12 is shown in drawing 2 . 
Here, the case of the pixel array of three-line (- of n-1 line n+1 line) four trains (m-2 train - m+1 train) 
is taken and shown to the example for simplification of a drawing. In drawing 2 , data line — , 22m-2, 
22m-1, 22m, 22m+1, and — are wired by the display area section 12 in the shape of a matrix with 
vertical-scanning Rhine — , 21 n-1, 21 n, 21 n+1, and — , and the unit pixel 23 is arranged at those 
intersection parts. 

[0012] The unit pixel 23 has the composition of having thin film transistor TFT, liquid crystal cell LC, and 
retention volume Cs which are a pixel transistor. Here, liquid crystal, cell LC means the capacity 
generated between the counterelectrodes countered and formed in the pixel electrode and this- which 
are formed by the thin film transistor TFT. A gate electrode is connected to vertical-scanning Rhine , 
21 n-1, 21 n, 21 n+1, and — , and, as for the thin film transistor TFT, the source electrode is connected to 
data line — , 22m-2, 22m-1, 22m, 22m+1, and — . 

[0013] A pixel electrode is connected to the drain electrode of a thin film transistor TFT, and, as for 
liquid crystal cell LC, the counterelectrode is connected to common Rhine 24. Retention volume Cs is 
connected between the drain electrode of a thin film transistor TFT, and common Rhine 24. The 
counterelectrode electrical potential difference (common electrical potential difference) Veom will be 
given to common Rhine 24, and this common electrical potential difference Vcom will be impressed to it 
[ each pixel ] to the counterelectrode of liquid crystal cell LC by this. 

[0014] On the glass substrate 11; the H drivers (level drive circuit) 13U and 1 3D and V driver (vertical- 
drive circuit) of a vertical pair are really formed with the display area section 1 2. And it connects with 
each outgoing end of the line to which, as for one edge each, the V driver 14 corresponds of vertical- 
scanning Rhine — of the display area section 12, 21 n-1, 21 n, 21 n+1, and — , respectively. The V driver 
14 is constituted by the shift register, generates a perpendicular selection pulse one by one 
synchronizing with the perpendicular transfer clock VCK (not shown), and performs a vertical scanning 
vertical-scanning Rhine — and by giving 21 n-1, 21 n, 21 n+1, and . 

[0015] On the other hand, in the display area section 1 2, it connects with each odd^numbered -outgoing 
end of the train to which H driver 13U corresponds [ one edge each ] of data line — , 22m-1, 22m+1, and 
— at each even-numbered outgoing end of the train to which H driver 13D corresponds [ each other 
end ] of data line — , 22m-2, 22m, and — , respectively. An example of the concrete configuration of the 
H drivers 13U and 13D is shown in drawing 3 . 

[0016] As shown in drawing 3 , H driver 13U has the composition of having shift register 25U, sampling 
latch circuit (data signal input circuit) 26U, line sequential-ized latch circuit 27U, and DA translation 
circuit 28U. Shift register 25U performs a horizontal scanning by outputting a shift pulse one by one 
from each transfer stage synchronizing with the level transfer clock HCK (not shown). Sampling latch 
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circuit 26U answers the shift pulse given from shift register 25U f and samples and latches the digital 
image dataof a predetermined bit inputted in point sequential. 

[0017] line sequentiaHzed latch circuit 27U — sampling latch circuit 26U — a dot order — by latching 
again the digital image data latched next per one line, it is made line sequential and this digital image 
data for one line is outputted all at once. The circuitry of a reference voltage selection mold is taken 
and DA translation circuit 28U is given to data line — of the pixel area section 12 which changed into 
the analog picture signal the digital image data for one line outputted from line sequentiaHzed latch 
circuit 27U t and carried out point **, 22m-2, 22m-1, 22m, 22m+1, and — . 

[0018] The example of a configuration of the unit circuit of reference voltage selection mold DA 
translation circuit 28U is shown in drawing 4 . Here, the case where the digital image data inputted are a 
triplet (b2, b1, bO) is taken and shown in the example, and the reference voltages V0-V7 of eight (= 23) 
individual will be prepared to the data of this triplet. This unit circuit will be arranged at every [ one / 
every] data line — of the pixel area section 12, 22m-2, 22m-1, 22m, 22m+1, and — . 
[0019] Also about lower H driver 13D, it has upper H driver 13U and the composition of having shift 
register 25D, sampling latch circuit 26D, line sequentiaHzed latch circuit 27D, and DA translation circuit 
28D of a reference voltage selectjon mold completely similarly. In addition, although the configuration of 
the display area section 12 which allots the H drivers 13U and 13D up and down was taken in the active 
matrix liquid crystal indicating equipment concerning this example, it is also possible to take the 
configuration which it is not limited to this and allotted only to either of up-and-down. 
[0020] On the glass substrate 11, the reference voltage generating circuit 15, the counterelectrode 
electrical-potential-difference generating circuit 16, the supply voltage conversion circuit 17, and the 
timing generating circuit 18 as well as the H drivers 13U and 1 3D and the V driver 14 are really further 
formed with the display area section 12. Here, in the case of the liquid crystal display which takes the 
configuration of the display area section 12 which allots the H drivers 13U and 13D up and down, it is 
desirable to carry the reference voltage generating circuit 15, the counterelectrode electrical-potential- 
difference generating circuit 16, the supply voltage conversion circuit 17, and the timing generating 
circuit 18 in the frame area (circumference area of the display area section 12) of the side in which the 
H drivers 13U and 13D are not carried. 

[0021] Because, the H drivers 13U and 13D have many components compared with the V driver 14, as 
mentioned above. By carrying in the frame area of the side in which the H drivers 13U and 13D are not 
carried, since the circuit area becomes very large in many cases Without reducing the rate of a usual 
picture area (rate of area of the effective area section 12 to a glass substrate 11) It is because the 
reference voltage generating circuit 15, the counterelectrode electrical-potential-differehce generating 
circuit 16, the supply voltage conversion circuit 17, and the timing generating circuit 18 can be mounted 
on the same glass substrate 11 as the display area section 12. 

[0022] In addition, in the active matrix liquid crystal indicating equipment concerning this example, since 
the V driver 14 is mounted in the one side of the frame area of the side in which the H drivers 13U and 
13D are not carried, the configuration which mounts the reference voltage generating circuit 15, the 
counterelectrode electrical-potential-difference generating circuit 16, the supply voltage conversion 
circuit 17, and the timing generating circuit 18 in the frame area of the side of the opposite side has 

been-taken^-,- -. . . . ......... ... , 

[0023] Drawing 5 is the circuit diagram showing an example of the concrete configuration of the 
reference voltage generating circuit 15. The reference voltage generating circuit 15 concerning this 
example has composition which consists of seven division resistance R1-R7 connected to the serial 
between each outgoing end of two switching circuits 31 and 32 which switch mutually positive supply 
voltage VCC and negative supply voltage VSS by opposition a fixed period, and these switching circuits 
31 and 32. Here, positive supply voltage VCC and negative supply voltage VSS are mutually switched by 
opposition a fixed period, for example, 1H period, for carrying out the alternating current drive (this 
example 1H reversal drive) of the liquid crystal for the purpose of degradation prevention of liquid 
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crystal. 

[0024] It sets in the reference voltage generating circuit 15 of the above-mentioned configuration, and 
the output voltage VA of a switching circuit 31 is used as it is as reference voltage V0 for [ as it is ] the 
black signals in a normally white in the output voltage VB of a switching circuit 32 as reference voltage 
V7 for the white signals in a normally white. Moreover, the reference voltages V1-V6 for halftone are 
created by carrying out resistance division of the difference electrical potential difference of the 
reference voltage V0 for black signals, and the reference voltage V7 for white signals by the division 
resistance R0-R6. In the case of a normally black, output voltage VA will be used as reference voltage 
V7 for black signals as reference voltage V0 for white signals in output voltage VB. 
[0025] Drawing 6 is the block diagram showing an example of the concrete configuration of the 
counterelectrode electrical-potential-difference generating circuit 16. The counterelectrode electrical- 
potential-difference generating circuit 16 concerning this example has composition which consists of a 
switching circuit 33 which switches the forward side supply voltage VCC and the negative side supply 
voltage VSS a fixed period, and outputs them, and a DC level-conversion circuit 34 which changes DC 
level of the output voltage VA of this switching circuit 33, and is outputted as a counterelectrode 
electrical potential difference Vcom. 

[0026] A switching circuit 33 consists of a switch SW1 which considers forward side supply voltage VCC 
as an input, and a switch SW2 which considers negative side supply voltage VSS as an input, and when 
these switches SW1 and SW2 are mutually switched by the control pulses phil and phi2 of opposition, it 
has composition which outputs the forward side supply voltage VCC and the negative side_supply 
voltage VSS by turns a fixed period. Thereby, from a switching circuit 33, the electrical potential 
difference VA of amplitude VSS-VCC is outputted. 

[0027] DC level-conversion circuit 34 carries out the level conversion of the output voltage VA of 
amplitude VSS-VCC of a switching circuit 33 to the direct current voltage of for example, amplitude 
VSS-delta V-VCC-delta V, and outputs it as a counterelectrode electrical potential difference Vcom. 
As this DC level-conversion circuit 34, although the thing of various circuitry can be considered, as 
shown in drawing 7 , generally it is used as what has simple circuitry which consists of a capacitor 341 
and a DC electrical-potential-difference generating circuit 342. 

[0028] Next, the supply voltage conversion circuit 17 is explained. As a supply voltage conversion circuit 
17, many things of a charge pump mold are increasingly used with low-poweiHzing of a personal digital 
assistant in recent years, and a miniaturization. Drawing 8 is the circuit diagram showing an example of 
the configuration of a charge pump mold supply voltage conversion circuit (DC-DC convierter), (A) 
shows a negative electrical-potential-difference generating type, and (B) shows the pressure-up type, 
respectively. ' 
[0029] In drawing 8 , between the power sources and glands (GND) which give the single DC-power- 
supply electrical potential difference VCC, the PchMOS transistor Qp11 and the NchMOS transistor 
Qn1 1 are connected to a serial, and each gate is connected in common, and CMOS inverter 41 is 
constituted in it. The switching pulse of a predetermined frequency is impressed to the common gate 
node of this CMOS inverter 41 from the pulse generation source 42. 

[0030] The end of a capacitor C1 1 is connected at the drain common node (node B) of CMOS inverter 
41. The source of -the-drain of a^ switching device Qn12, for example, a NchMOS transistor, and the 
PMOS transistor Qp12 is connected to the other end of a capacitor C11, respectively. The load 
capacitor C12 is connected between the source of the NchMOS transistor Qn 12, and a gland. 
[0031] The end of a capacitor C13 is connected at the common gate node of CMOS inverter 41. The 
anode of diode D1 1 is connected to the other end of a capacitor C13. The cathode is grounded and 
diode D11 constitutes the 1st clamping circuit 43. Each gate of the NchMOS transistor Qn12 and the 
PchMOS transistor Qp12 is further connected to the other end of a capacitor C13, respectively. The 
drain of the PchMOS transistor Qp12 is grounded. 

[0032] The PchMOS transistor Qp13 is connected between the other end of a capacitor C13, and a 
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'gland. The level shift of the pulse for a clamp generated in the pulse generation source 44 is carried out 
to the gate of this PchMOS transistor Qp13, and it is given to it in the level shift circuit 45. These 
PchMOS(s) transistor Qp13 f the pulse generation source 44, and the level shift circuit 45 constitute the 
2nd clamping circuit 46 which clamps the switching pulse voltage of a switching transistor (the NchMOS 
transistor Qn12 and PchMOS transistor Qp12). 

[0033] In this 2nd clamping circuit 46 the level shift circuit 45 Output voltage Vout of this circuit from 
which the supply voltage VCC inputted into this supply voltage conversion circuit is drawn from the both 
ends of a forward side-circuit power source and the load capacitor C12 is used as a negative side 
circuit power source. The level shift of the pulse for a clamp of the 1st amplitude (VCC-0[V]) generated 
in the pulse generation source 44 is carried out to the pulse for a clamp of the 2nd amplitude (VCC- 
Vout [V]), and it is given to the gate of the PchMOS transistor Qp13. By this, switching operation of the 
PchMOS transistor Qp13 will be performed more certainly. 

[0034] Next, the circuit actuation in the negative electrical-potential-difference generating type charge 
pump mold supply voltage conversion circuit of the above-mentioned configuration is explained using 
the timing chart of drawing 9 (A). In addition, each signal wave form A-G of node A-G in the circuit of 
drawing 8 (A) is shown in the timing chart of drawing 9 (A). 

[0035] "H" level clamp of the output potential of the capacitor C13 based on the switching pulse 
generated in the pulse generation source 42 at a power up (at the time of starting), i.e., the potential of 
Node D, is carried out at the potential which carried out the level shift by the threshold electrical 
potential difference Vth of diode D1 1 with diode D1 1 first from the grand (GND) level which is the circuit 
power^source potential of a negative side. 

[0036] And since the PchMOS transistors Qp11 and Qp12 will be in an ON state when a switching pulse 
is "L" level (0V), a capacitor C1 1 is charged. Since the NchMOS transistor Qn1 1 is in an OFF state at 
this time, the potential of Node B serves as VCC level. Subsequently, if a switching pulse is set to "H" 
level (VCC), since the NchMOS transistors Qn1 1 and Qn12 will be in an ON state and the potential of 
Node B will be set to a grand level (0V), the potential of Node C serves as -VCC level. The potential of 
this node C serves as output voltage Vout (=-VCC) through the NchMOS transistor Qn12 as it is. 
[0037] Next, if output voltage Vout starts to some extent (at the time of starting process termination), 
the level shift circuit 45 for clamp pulses will begin actuation. If this level shift circuit 45 begins to 
operate, in the level shift circuit 45 concerned, the level shift of the pulse for a clamp of amplitude 
VCC-0[V] generated in the pulse generation source 44 will be carried out to the pulse for a clamp of 
amplitude VCC-Vout [V], and it will be impressed to the gate of the PchMOS.transistor Qp13 after an 
appropriate time. 

[0038] Since "L" level of the pulse for a clamp is output voltage Vout, i.e., -VCC, at this time, the 
PchMOS transistor Qp1 3 will be in an ON state certainly. Thereby, the potential of Node D is clamped 
by not the potential that carried out the level shift by the threshold electrical potential difference Vth of 
diode D11 from the grand level but the grand level (circuit power^source potential of a negative side). 
Thereby, in subsequent pumping actuation, sufficient driver voltage is obtained especially to the 
PchMOS transistor Qp1 2. 

[0039] In the supply voltage conversion circuit using the charge pump as mentioned above The electrical 
potential difference -of the control pulse (switching pulse), to the switching device (the NchMOS 
transistor Qn12 and PchMOS transistor Qp12) prepared in the output section By dividing into two steps 
and clamping after the clamp by the diode D11 of the 1st clamping circuit 43, and starting process 
termination like the clamp by the 2nd clamping circuit 46, first, at the time of starting of this circuit 
Sufficient driver voltage can be taken especially to the PchMOS transistor Qp12. 
[0040] Conversion efficiency can be raised while being able to perform stable DC-DC conversion 
actuation by this, in order to acquire sufficient switching current in the PchMOS transistor Qp12. Since 
sufficient switching current is acquired even if it does not enlarge transistor size of the PchMOS 
transistor Qp12 especially, a supply voltage conversion circuit with big current capacity is realizable on 
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a scale of the circuit of small area. 

[0041] Also in DD converter of the pressure-up type shown in drawing 8 (B), fundamental circuitry and 
circuit actuation are the same. 

[0042] In drawing 8 (B) namely, a switching transistor and the transistor for a clamp (MOS transistors 
Qp14, Qn14, and Qn13) While becoming MOS transistors Qn12, Qp12, and Qp13 of the circuit of drawing 
8 (A), and a reverse conductivity type Diode D1 1 is connected between the other end of a capacitor 
C11, and a power source (VCC). And the level shift circuit 45 has composition which used output 
voltage Vout of this circuit as the forward side-circuit power source, and used the grand level as the 
negative side circuit power source, and it is that this point is only different from the circuit of drawing 8 
(A) constitutionally. 

[0043] Fundamentally, it is completely the same as the circuit of drawing 8 (A) on circuit actuation. 
Differing is only the point that the diode clamp of the switching pulse voltage (control pulse electrical 
potential difference) is first carried out at the time of starting, and it is clamped by VCC level (circuit 
power-source potential by the side of forward) at the time of starting process termination, and twice as 
many electrical-potential-difference value 2xVCC as supply voltage VCC is drawn as output voltage 
Vout. The timing chart of each signal wave form A-G of node A-G in the circuit of drawing 8 (B) is 
shown in drawing 9 (B). 

[0044] In addition, although explained as a supply voltage conversion circuit 17 taking the case of the 
thing of a charge pump mold, it does not pass over this to an example and it is not limited to this here. 
[0045] Then, the timing generating circuit 18 is explained. As typically shown in drawing 10 , the timing 
generating circuit 18 considers as an input Horizontal Synchronizing signal HD, Vertical Synchronizing 
signal VD, and master clock MCK which are given from the outside, and first generates the perpendicular 
start pulse VST and the perpendicular transfer pulse VCK which are given to the shift register 141 of 
the V driver 14 at the Jevel start pulse HST given to shift register 25of H driver 13U U and the level 
transfer pulse HCK, and a list on the basis of these. 

[0046] Here, the level start pulse HST is a pulse signal generated after after [ generating ] 
predetermined time progress of the Taira synchronizing signal HD, and the level transfer pulse HCK is a 
pulse signal obtained by carrying out dividing of the master clock MCK, for example. Moreover, the 
perpendicular start pulse VST is a pulse signal generated after after [ generating ] predetermined time 
progress of Vertical Synchronizing signal VD, and the perpendicular transfer pulse VCK is a pulse signal 
obtained by carrying out dividing of the level transfer pulse HCK, for example. 

[0047] Therefore, in the timing generating circuit 18, it can realize in several steps of easy, counter 
circuits as a circuit for generating the level start pulse HST, the level transfer pulse HCK, the 
perpendicular start pulse VST, and the perpendicular transfer pulse VCK on the basis of Horizontal 
Synchronizing signal HD, Vertical Synchronizing signal VD, and a master clock MCK. 
[0048] The timing generating circuit 18 also considers as an input the timing data (timing information) 
obtained from the suitable transfer stage of the shift register 141 of the timing data further obtained 
from the suitable transfer stage of shift register 25U of H driver 13U, and the V driver 14, and has the 
composition of also generating the timing pulse used by H driver 13U based on these timing data, and 
the timing pulse used by the V driver 14. 

[0049] Here, the latch control pulse used as an example as a timing pulse used by H driver 13U by line 
sequentiaHzed latch circuit 27U (27D) shown in drawing 3 is mentioned. However, it is not restricted to 
this. On the other hand, as a timing pulse used by the V driver 14, the display period control pulse for 
specifying the display period at the time of the sector display mode in which only a period with the 
perpendicular direction of the display area section 12 displays is mentioned as an example. However, it 
is not restricted to this. 

[0050] Drawing 1 1 is the block diagram showing an example of the concrete configuration of the timing 
generating circuit 18. Here, the case where the latch control pulse used by line sequentiaHzed latch 
circuit 27U is generated based on the timing data with which the timing generating circuit 18 is given 
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from shift register 25of H driver 13U U shall be taken and explained to an example. 
[0051] In drawing 1 1 f shift register 25of H driver 13U U is first constituted by M steps of D type flip- 
flops 51-1 more than the number of level pixels in the display area section 12 (it is hereafter described 
as DFF) - 51-M. Shift register 25U of this configuration will perform a shift action synchronizing with the 
level transfer pulse HCK, if the level start pulse HST is given. Consequently, from Q outgoing ends each 
of DFF 51-1 ~ 51-M, a pulse (timing information) is outputted one by one synchronizing with the level 
transfer pulse HCK. 

[0052] Q output pulses each of these [ DFF 51-1 ] - 51-M are given to sampling latch circuit 26U one 
by one as a sampling pulse. Moreover, Q output pulse A of the 1st step of DFF 51-1 and Q output pulse 
B of the M-1st step of DFF 51-M-1 are supplied to the timing generating circuit 18 as an example 
suitable Q output pulse of a transfer stage, and here among Q output pulses each of DFF 51-1 - 51-M. 
[0053] In the timing generating circuit 18, the latch control pulse generating circuit 52 for generating a 
latch control pulse has composition which consists of DFF53 and a buffer 54. DFF53 considers clock 
(CK) input and Q output pulse B of the M-1st step of DFF 51-M-1 for Q output pulse A of the 1st step 
of DFF 51-1 supplied from shift register 25U as a clearance (CLR) input, and is considering the own 
reversal Q output as the data (D) input. 

[0054] Thereby, the pulse which serves as "H" level (high level) from the standup timing of Q output 
pulse A of DFF 51-1 in the period to the standup timing of Q output pulse B of DFF 51-M-1 is acquired 
from Q outgoing end of DFF53 as latch control pulse C through a buffer 54. 

[0055] As mentioned above, in the timing generating circuit 18, to generation of the timing pulse used by 
the H drivers 13U and 13D or the V driver 14 By making the shift registers 25U and 25D of the H drivers 
13U and 13D, and the shift register 141 of the V driver 14 serve a double purpose, and generating a 
timing pulse based on the timing data obtained from these shift registers Since circuits of dedication, 
such as a counter circuit, become unnecessary and can simplify circuitry, low-power-ization is attained 
at the miniaturization of a set, low-cost-izing, and a pan. 

[0056] In addition, although the timing generating circuit 18 explained taking the case of the case where 
the level start pulse HST, the level transfer pulse HCK, the perpendicular start pulse VST, and the 
perpendicular transfer pulse VCK are generated, it does not pass over this to an example and it is not 
limited to these timing pulses here. 

[0057] The switching pulse and the pulse for a clamp which are used as other timing pulses by the 
charge pump mold supply voltage conversion circuit 17 which carried out point **, for example are 
mentioned. Thus, since the pulse generation sources 42 and 43 which generate these pulses in the 
charge pump mold supply voltage conversion circuit 17 shown in drawing 8 by making it generate in the 
timing generating circuit 18 also about a switching pulse or the pulse for a clamp are omissible, 
contraction-ization of the circuit scale which only the part can simplify the circuitry of the supply 
voltage conversion circuit 17, therefore is really formed on a glass substrate 11 can be attained. 
[0058] In really forming the reference voltage generating circuit 15 concerning each example of a 
configuration mentioned above, the counterelectrode electrical-potential-difference generating circuit 
16, the supply voltage conversion circuit 17, and the timing generating circuit 18 on the same glass 
substrate 1 1 with the display area section 12, or an active element (or activity/passive element) is 

- created on a glass substrate 11 at least, [ the circuit element-which constitutes those circuits ] Thereby, 

out of a glass substrate 11, since one will not exist, an active element (or activity/passive element) can 
simplify the configuration of a substrate periphery, and the miniaturization of equipment and low cost- 
ization are attained. 

[0059] Moreover, as each circuit really formed on the same glass substrate 1 1 with the display area 
section 12, as shown in drawing 12 besides reference voltage generating circuit 15, counterelectrode 
electrical-potential-difference generating circuit 16, supply voltage conversion circuit 17, and timing 
generating circuit 18, the CPU interface circuitry 61, the image memory circuit 62, the photosensor 
circuit 63, the light source drive circuit 64, etc. are mentioned. 
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10060] Here, the CPU interface circuitry 61 is a circuit for outputting and inputting data between 
external CPUs. The image memory circuit 62 is the memory for storing the image data inputted through 
the CPU interface circuitry 61 from the exterior, for example, still picture data. The brightness of the 
environment where for example, this liquid crystal display is used etc. is the sensor which detects 
external luminous intensity, and the photosensor circuit 63 gives the detection information to the light 
source drive circuit 64. The light source drive circuit 64 is a circuit which drives the back light or front 
light which illuminates the display area section 12, and adjusts the brightness of these light sources 
based on the external luminous-intensity information given from the photosensor circuit 63. 
[0061] In really forming these circuits 61-64 on the same glass substrate 11 with the display area 
section 12, the miniaturization of equipment and low cost-ization are attained by all the circuit elements 
that constitute those circuits,, or creating an active element (or activity/passive element) on a glass 
substrate 1 1 at least. 

[0062] In addition, although the above-mentioned operation gestalt took and explained the case where it 
applied to an active matrix liquid crystal display to the example, it is not limited to this and can apply like 
other active-matrix mold displays, such as EL display using the electroluminescence (EL) component as 
an electro-optics component of. each pixel. 

[0063] Moreover, the active-matrix mold indicating equipment represented by the active matrix liquid 
crystal indicating equipment concerning the above-mentioned operation gestalt is used as a display of 
personal digital assistants, such as a portable telephone with which the miniaturization of the body of 
equipment and miniaturization are advanced especially, and PDA, the outside used as a display of OA 
equipment, such as a personal computer and a word processor, a television receiver, etc., and is suitable. 
[0064] Drawing 13 is the personal digital assistant with which this invention is applied, for example, the 
external view showing the outline of the configuration of a portable telephone. 
[0065] The portable telephone concerning this example has the composition that the loudspeaker 
section 72, a display 73, a control unit 74, and the microphone section 75 have been arranged 
sequentially from an upper part side at the front-face side of the equipment case 71. In the portable 
telephone of this configuration, a liquid crystal display is used for a display 73, and the active matrix 
liquid crystal display applied to the operation gestalt which carried out point ** as this liquid crystal 
display is used for it. 

[0066] Thus, in personal digital assistants, such as a portable telephone, while the liquid crystal display 
concerned can be realized in low cost by using the active matrix liquid crystal display concerning the 
operation gestalt which carried out point ** as a display 73, since it is small, low-cost-izing of a terminal 
body and a miniaturization are attained. 
[0067] 

[Effect of the Invention] Since the components mark which constitute a set by using the same process 
on the same substrate and having created the circumference circuit besides a drive circuit including a 
vertical-drive circuit and. a level drive circuit with the display area section in the active-matrix mold 
display or the personal digital assistant using this as a display can be stopped few according to this 
invention as explained above, thin-shape-izing and miniaturization are attained at low-cost-izing of a set, 
and a pan. 



[Translation done.] 



* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 



-I.This document has been translated by computer. So the translation may not reflect the original 
precisely. • 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the example of a configuration of the active matrix 
liquid crystal display concerning 1 operation gestalt of this invention. 

[Drawing 2] It is the circuit diagram showing the example of a configuration of the display area section 
of a liquid crystal display. 

[Drawing 3] It is the block diagram showing an example of the concrete configuration of H driver. 
[Drawing 4] It is the circuit diagram showing an example of the concrete configuration of a reference 
voltage selection mold DA translation circuit. 

[Drawing 5] It is the circuit diagram showing an example of the concrete configuration of a reference 
voltage generating circuit. 

[Drawing 6] It is the block diagram showing an example of the concrete configuration of a 
counterelectrode electrical^potential-difference generating circuit. 

[Drawing 7] It is the block diagram showing an example of the configuration of DC level-conversion 
circuit. 

[Drawing 8] It is the circuit diagram showing an example of the configuration of a charge pump mold 
supply voltage conversion circuit, and (A) shows a negative electrical-potential-difference generating 
type, and (B) shows the pressure-up type, respectively. 

[Drawing 9] It is a timing chart for explaining circuit actuation of a charge pump mold supply voltage 
conversion circuit, and (A) shows a negative electrical-potential-difference generating type, and (B) 
shows the pressure-up type, respectively. 

[Drawing 10] It is a mimetic diagram for explaining the configuration of a timing generating circuit. 
[Drawing 1 1] It is the block diagram showing an example of the concrete configuration of a timing 
generating circuit. 

[Drawing 12] It is the block diagram showing the modification of the active matrix liquid crystal indicating 

i equipment concerning this operation gestalt . 

[Drawing 13] It is the external view showing the outline of the configuration of the portable telephone 
which is a personal digital assistant concerning this invention. 
[Description of Notations] 

11 — A glass substrate, 12 — The display area section, 13U, 13 D— H driver (level drive circuit), 14 — 
V driver (vertical-drive circuit), 15 — A reference voltage generating circuit, 16 — Counterelectrode 
electrical-potential-difference generating circuit, 17 — A supply voltage conversion circuit, 18 — A. 
♦ timing generating circuit, 23 — Unit pixel, 25U, 25D [ — A CPU interface circuitry, 62 / — An image 
memory circuit, 63 / — A photosensor circuit, 64 / — Light source drive circuit ] — A shift register, 

- 26U, 26D — A sampling latch circuit, 28U, 28D — A reference voltage selection-mold DA translation 

circuit, 61 



[Translation done.] 
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